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(71) We. GKN TRANSMISSKWS 

LIMITED, f6nnerly GKN Birfield Trans- 
missions Lindtedf a British Company of P.O. 
Box 405, Chester Road, Er^gfon, Bir- 
5 miTighnm . 24, in the County of Warwick, do 
hereby declare the invention for which we 
pray that a natent may be granted to us and 
the method Vy ^v^Uch ft is to be perlormed to 
be particulariy described in and by the 

10 following statement>— 

TUs invention relates to constant Tdocity 
univexsal joints. 

By a constant velocity ttniversal joint we 
mean a joint in which hit angular velodty 

IS of ^ dfiven member is constant when the 
driving member is rotated at a constant 
angular velocity thiottgjhoul the range of 
relative angular movements petmitted by 
the Joint between the axes d the driving and 

20 ^ven members, Le. the velociQr taBo is 
constant 

In particular the invention is concerned 
with a constant velocity universal joint of 
the Idnd including the Inner member 

25 adapted to be connected to either a driving 
shaft or a driven shaft, an outer member 
surrounding the inner member and adapted 
to be connected to dfher a driven shaft or a 
driving shaft, revering tracks fmoed 

30 respectiveiy externally an the inner member 
and internally on the outer member, eadi 
pair of re^tering tracks being adnjted to 
receive a torque transmitting eumient, 
normally a ball, and means being provided 

35 for aissi^ng in maintaimng the torque trans- 
mitting dements in tim bisector plane of the 
joint when relative angular movement 
occurs between the axes of the inner and 
outer members. Such a Joint is hereinafter 

40 referred to as "a constant velocity univetsal 
joint of the Idnd spedfied." 

Constant velodty universal j<»nts of the 
kind specified have heretofore had a 
orindpal mmfication in connection with 

45 front wheeldrive vehides and sudi joints 
are rdativdy expensive, lor it has been the 
practice to provide the tracks in both dw 



outer and tiie inner members by ndHing and 
grinding operations and fM*. particulaily In 
the case of the formation of mtemel trades 
on the cmter member, is a somewhat ex- 
pensive operatlmi. 

F^ortiiennore in the ease of a transmission 
drive shaft for a rear wheel drive vehicle it is 
the practice to use Hookers jdnts which do 
not provide for transmisrion of constant 
vdodty ratio drive between the driving and 
driven shafts^ because of the cost mctor 
advantage as between such a jdnt and a 
constant velodty universal joint of the kind 
spedfled. 

During recent years constant vebdty 
universal joints of the kind specified have 
been designed so as to proidde not only for 
relative annular movement between the 
driven and cviving members of the jdnt but 
also for relative axial movement oetmen 
said members, such jobts being known as 
pluming constant velod^ joints of tiie kind 
spedned, and, but for me aforementk>ned 
cost factor, these ]<nnts could have a veiy 
wide application since thdr inherent axid 
plunge Mature enables one to eliminate the 
spline coupling whidi has heretc^ore been 
an essenfial feature of transndssbn drive 
installatians notwithstanding the disad- 
vantage ol high anal loads under torque 
inherent in such couplings. 

it is an object of the present invention to 
provide an improved constmotion of a 
constant veUxrify itniversal joint of the kind 
niedfied which can be made more dieaply 
than heretofore and which will be com* 
merdally viable for a wider range of 
transmission drive applicatiiHis than 
heretofore* 

Aocordbg to a first aspect of the hir 
vention we provide a constant vdodty 
universal jdnt of the Idnd »>edfied wherdn 
ttie outer member of die jomt is constituted 
by an end portion of a tubular metal element 
whidi constitutes ddier the driving shaft or 
the driven dialt of the joint, said eiul portion 
of the tubular dement having a wafi 
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thiclokess wliich is greater than that of the 
nuon portion of the tabular element and 
being ^formed" (as herein defined) to deOne 
the toTOue-transmitting dement-recd^g 
5 tracks of the outer member of ^ joint 
The ex(mssion "formed* as used herdn 
means the treatm^ of metal by way of a 
pressing, extrodin^ swa^g or other 
operation vsidA shapes ^ metal but which 
10 <£>es not involve the remoral of any metal as 
by a cutting, grfuBng or Bke marjifaing 
operation. 

By maibng^die outer member of ^ joint 
integral with Its assodated shaft the ejpaist 
15 ofconnectlagtl»6luL&to the outer meraba 
isavcuded. Bymating^ end portion of file 
tubular element of ne&ter wall fhlcJmesa 
than the remainder ol the tubular dement, 
said end portion can be made snfQdentiy 
20 strong for losd-cairj^g purposes without it 
being necessary for uie whole of the element 
to be of tiids wall thickness, thus redacmg 
the cost of the tubular deionent By "Yo^ 
mhig^ the tracks as opposed to produdng 
25 them by an operation involving removal m 
metal, the oQSt of the joint is still furdlier 
reduced* 

The tnbular element may be a pri^dlor 

shaft 

30 According to a second aspect of tiie 
invention we provide a method of 
manufacturing a ccmstant velocity jobit of 
the kind specified wherein the outer 
member of the Jt^t is constituted by an end 

35 portion of a tubular metal dement which 
constitutes diher tiie driving diaft or the 
driven shaft of the joint, said mefbod In* 
eluding operating on the tnbular element so 
that smd end portioa thereof has a wall 

40 thickness whidi is greater than that of the 
main portion of the tubular dement, and 
^'forming^ (as herdn deflnecQ sdd end 
portion to define the torque^ransmitting 
dement-recdvlnfl tracks of ihe outer 

45 member of the Jdnt. 

The invention will now be dttcrlbed by 
way of example with reference to the ac- 
companying drawings, iidtcrdn:— 
FliGrUREl b a long^odinal sectiopd view 

50 of one form of plungjhig constant vdod:^ 
universal johit of the kind speci&d cm- 
bodyingthe hivention, and 

FlGuRB 2 is a section taken transversdy 
to Figure U the section of Figure 1 bdng 

55 taken along the fine 1 — I oi Rgure 2. 

The phmging constant velocity universal 

eit illustrated in the drawii^ mdudes an 
er member 10 which is provided with 
strdefit longitudinally extending bailr 
60 recei^g tracks II. The inner member 10 u 
splined on to a shaft 12 and retained thereon 
by a cirdip 13 or like securing ring, the shaft 
12 ha^g a flange 14 wherd)y It ean be 
connected to, say. an ou^ut member Jh»n 
65 the gear box of a v^de. 



The joint also has an outer member 15 
which IS integral with a tubular propeller 
shaft 16. The propeller shaft and outer 
member are formed from a tubular metal 
element whidi is upset so as to increase the 70 
wall thickness of the end portion thereof. 
After the upsetting operation, the thickened 
end portion of tiie dement is su1:jected to a 
suitable ''forming^ operation so as to form 
thereih six straight )onptx^aalif extending 75 
baU-TCceiving tracks 17. Figure 2, the 
''forming^ operaticm bdng such that the 
internal surfaces 18 between adjacent tracks 
17 are all part of a cotmnon cylindrical 
snr&ce so as to provide a qrimdrical bearing go 
surface for the outer face of a ball retalnbg 
eaM 19. 

Prior to the **fonning" operation a dosnre 
plaXe 70 is Inserted in the end of the tnbular 
element and Isfixedin podtion so as to dose 85 
the inner end of the bore defined by the 
outer member 15. 

Aldiough not illustrated in the drawings it 
is envisaged that the closure plate 20 may 
have a centrd domed poitbn which 90 
projects towards the shaft 12 to limit axid 
movement of the inner member 10 toward 
the dosnre pkte by engagement vritii the 
end face 21 of the shaft 12. 

During the same or, prefmbly, a sub- 95 
sequent forming^ operation the end of the 
end portion of the tubular . element is 
plunged inward^ as shown at 22 so as to 
rorm a support for the one end d a sed or 
gaiter 23 vffiehb substantially of Z-shape hi lOO 
section. The said one end of the seal or 
gdter is retslaed in enngement with the 
mwardly plunged end 22 of the tubular 
doneni by means of an btemal clip or ring 
24 and the other end thereof is retained on IQS 
the shaft 12 which carries the inner member 
10,^ means of an externally mounted ring 
or cl^ 25. 

As wOl be observed from reference to 
Figure 1, the ball carr^g cage 19 Is audi 110 
that the inner surface 27 thereof is of par^ 
sdierical form being struck about a centre 
28 vMch b o£^set to one sde of the joint 
centre 29» whilst tiie outer surface of tiie 
cage includes a part*4pherlcal portion 30 115 
struck about a centre 31 which u offset by 
an equal amount to the otiier ade of the 
joint centre 29. 

Such an arrangement, which is fufiy 
described and daimed In Bri^ Patent Ho. 120 
l,0r^l44 ensures that, whilst there is 
freedom for rdative axid movement bet- 
ween the inner and outer members 10 and 
15 of tile joint, the mating surfaces between 
the cage 19 and the inner member 10 and 125 
the csM 19 and the outer member 15 serve 
to mamtain the toiNque-transmittbg balls 20 
portioned in the Insector plans of the joint 
througfbout the whde ranse of permitted 
relative angular movement betwen the axes 130 
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of the inner and outer members iO and 15, 
which positioning is of course a criterion for 
constant velocity ratio operation of the 
Joint. 

5 In **lQnnm^ Che tracks 17 in the outer 
member IS, a ono'part or multi-part 
mandrel having the reqoiied external 
contour will be podtioned within the upset 
increased wall tmcicness end portion of Qie 

to tubular dement and the said portion will 
then be de£oxmed inwardly so a3 to adopt 
the cross-secdonal configuration shown m 
Figure 1 The provisiim of tracks 17 which 
are lon^tudmally sfralsjbtt fad&tates 

15 removal of the mdsdrel sa&equoit to said 
inward deformation process. In an aher- 
native arrangement, the upset increased 
wall thickness end portion is positioned 
within a die having tlie required internal 

20 contour and tbsn said portion enanded 
electrohydranlically to the required cross- 
section. 

The wall thickness of the tubular element 
from iiiiich the outer member 15 and 

25 proper shaft 16 are made will nonnaBy Ee 
oripnally wttUn tiie range of from 2% to 
16% of me tube diameter, dg^ding on the 
diameter and on the intended! use of fhe 
johit The upsetting operation will tumnally 

30 be sudi th»t the mcreased wafi tisickntts 
portion is appnnimatety twice the well 
thickness of the main portion of the tubular 
dement. 

It will normally be necessary for the 

35 tracks 17 wMch have been provided m the 
outer member 15 by the "fonxungT 
operatilon to be inductbn hardened. 

Ihe construction described above mables 
the outer member of a constant velocity 

40 universal jdnt and its associated propeller 
shaft to be formed very mudi more d^aply 
than heretofore and thus offers the 
possibifity of a transmission drive unit with a 
plun^g constant velocity universal johit of 

45 the Imidflpedfied at either one or both ends 
thereof forming a viable commercial 
ahemative to the tmeni axrangmient 
wherem a Hookas jomt is provided at each 
end of the propeller shaft and there is an 

50 intermediAte ^fine coujding. 

Eanal^ the mivention can be applied to 
the formation ol the outer member of a 
constant velocity utthreisal joint of the kind 
spedfied which is not of fhe fdunglng tmc 

55 Furthermore, altiiough the invention Ms 
been described in relStion to its primary 
application in the vehide transmission fidd 
it Is enable of a wide application In the 
industrial field. 

60 WHAT WE CLAIM IS:— 

1. A constant yehodXy universal jdnt^ 
the kind specified, wherein the outer 
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membn- of the joint is constituted by an end 
portion of a tubular metal dement wldch 
constitutes either the driving shaft or the 65 
driven ^laft of the jointt said end portion of 
the tubular element having a wall thickness 
whidi is greater than that of the main 
portion of the tubular element and beii^ 
"romed* (as herdn defiaoi) to define the to 
torque-tnuismittittg elemeat-recdinqg 
trocla of tbe outer member of the joint 

2» A constant vdod^ universa] joint as 
datmed in Claim 1 vmerdn the torque* 
transmittmg element-receiving tracks of 7S 
bodi the inner and outer members of the 
joint are fongitudinaDy straight tracks and 
the joint is a pinning constant vdodty 
universd joint ol the kmd spedfied. 

3» A constant velocity universal joint as 80 
daimed in Oaim 1 or Qaim 2 wherem a 
closure plate is fitted within ^e tubidar 
element to dose the inner end of the bore 
defined by the outer member of the joint. 

4» A constant vdodty universd jdnt as 85 
daimed in any one of the preceding claims 
wherein tibe end of said mm portion ol the 
tubular element is plunged inwardly so as to 
define a seating for a flexible seal which 
extends between the outer member and a 90 
diaft upon wbich the inner member of the 
Jdnt is carried. 

5. A constant vdodty uxnversd joint of 
the Idnd ^>edfied substantially as herein- 
before described with reference to and as % 
shown in the accompanying drawings. 

6. A method of manufacturing a constant 
velocity universd joint of the land ^>edfied 
^erdn the outer member of die joint is 
constituted by an end portion of a tubular |00 
metal element which constitutes diher the 
dri\dng ^laft or the driven shaft of the joint, 
sdd method induding operating on tl^ 
tubtdar dement so that said end portion 
thereof has a wall thic^ess which is greater IQS 
than that of the main portfon of the tubular 
dement, and ''forming*' (as herein defkied) 
sdd end portion to ^ifine the torque* 
transmitting dement-r ecei^g tracks of the 
outer member of the joint no 

7. A method as daimed in Claim 6 
wherein said end portion of the tubular 
dement is defmned inwardly in said 
**forniing^ operation* 

8. A method as daimed in Oaim 6 or 115 
Claim 7 wherein the end of sdd end portion 

of the tubular element is plunged inwardly 
so as to define a seating for a flexible seal to 
extend between the outer member and a 
shaft upon which the inner member of the 120 
joint is carried. 

9. A method of manufacturing a constant 
vdodty universd joint of the kind specified 
substantially as herein before described, 
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